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Sir: 

L ToaMmx5 ISE, declare md say as follows: 

I zm femiliar with U,S, Application Serial No, 10/560,735, of which I am a ca-invetitor, I 
have reviewed all Office Actions issued in connection with tivis application. I have also 
rcview«3d ail of the rsfexe^ioes cited by the .Exairiiner in these Office Actions. 

The foilowbg experiments were conducted either by myself or under rny direct 
j5upervision. These experiments demonstrate that the present invention is superior and exliibits 
uxi^ixpected and advantageous pyoperiies over the prior art (e.g., Seo et al, (IJ.S. 2(X)2A)086180) 
(hereinafter **Seo")), SpecMcaUy, the present invention exhibits snpenor external qusntuni 
efiiciency and ease of Operation, as compared to Seo. 
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A. Exiseriments 

Ex:amp1e 1 (correspondiTig to Sam ple No. 104 m the S pccitieatioix) 

Copper phthalocyanine (CuFC) was deposited on a cleaned ITO substrate by vacuum 
ev^oration to a thickness of 10 nm. a-NPD was vaciium deposited tbereon to a Ihictoiess of 
40 iim to form a hole transport layer. CB? (as a first host), BCF (as a second host), aiKl 
L^janinescffit Material i-I (see Baciosm^) were vacuum co-depodtsd on the a-NPD layer at a 
deposition rate of 0,4 iinvsec, 0.1 nni/sec, aad 0.03 iinx'scc, respectively, to a total deposition 
tliickisess of 20 mn to form a light emitting layer, BC? and Alq wers vacuuB'i deposited thereon 
to a ihickness of 10 rmi and 40 mn, respectively, to forxti an electron transporting materiaL A 
pattern nm$k was put on the thus foxmed organic thin I3lm, litliium tluoride v^s vacuum 
deposited, and aluminum was subsequently vacuum deposited to rbrxn a cathode. The resulting 
siiick of layers wiis tfaeii sealed, aiid an EL device^ having the coniiguration shown below, was 
obtained ('""Inventive Device 104"): 

ITO substmte/CuPc (10nm>/NPD (40 nm)/CBP-^^BCP-f6%I-l {20 nn1)/BCF 

(10nm)/Aiq (40nin)/LiF/.AJ. 
The EL device was evaluated as follows. A coBvStant direct cuixem was applied to the 
device by use of Source-Measure Unit Model 2400 supplied by Toyo Coq:*. to cause the device 
to emit light. The iuminance of the light was measured %vith a iummance meter BM-8 suj^piied 
by Topcon to obtain a iuminescence efficiency. The emis^sion wavelengtli was measured with 
Spectral /^lalyzer PMA-1 1 supplied by Hamamatsu Photonics KK. The results are showsi in 
Table L 
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Conrparative Example 1 

In EmbodixBmt 1 1 of Seo, the light emitting raatsrial was i-^placed by phosphorescent 

material I-l. Axi EL deface ("Comparative Device F*) was prepaied by foUowmg a procedure as 

described above^ except that tlie device eoiifiguratior: was 'ds follows: 

ITO substrate/CuPc (I0nm)/NPD (40 n3n)/NFDH^€BF (15 nm)/NPD-+-CBP-^6% h 
I (5Bm)/CBP+BCPi-6%I-l (5Bm)/CBFfBCF (5taTi>'BCP (I &xmx)A41q 
(40nm>/LiF/Ai. 

As in Eiribodiment U of Sea, there is a concentration gradient of the host mateiials hi 
each layer of "NPD-f CBP", "NPD4-CBP-^6%I-r\ "CBF^BCFt6%I-l=% and ^'CBP ^iJCF\ The 
hole transpOJting materials in the hole transport layer ''NPD ^CBP" and tiie host materials in the 
light ezniitmg layer '*N?I>hC3P-r6%I4" contacting the hole transpon layer "NPD4CBP'' are the 
sas^e a»d; thus, no mergy difference exists between the layers. 

Com parative E xample 2 

& Enibodlment 1 1 of Seo, the light eiiiitthig material was replaced by phosphorescent 
material 11. An EL device ^'Comparative Device 2'") was prepared by fbliov^ing a procedure as 
described above, except that the device configuration was as foliov/s: 

ITO substrafe/CuPc (10nm)/lSiPD {40 nm>/N?D^CBP-f6% I^i 
(10nm)/CBF^-BCP+6% M {IOnm)/BCP (iOnau/Alq (40iim)/f JF/AL 
There is no concentration gratlient hi each layer. Ir^ this embodiment, the light emilting 
layer '''CBP-^-BCP^ 6%I-i," which inoliidss host materials having larger ionization potentials than 
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the hob trausportmg material in die hoh tnsaspart layer "NPD," doe^j not contact the hole 
trds^spott layer "NPD,'' 

The light emitting layer ^*GBF^BCP-^6?^I-l" mcludes two host materials difi^reni itom. 
tbi> hole transporting iTi^terial in the hole traiispoHL layer "H?D." Kowever, this light emitting 
layer does not contact the hole traasport layer, and thus, it is not possible to conti-ol the hole 
iiijeelion pix)perty in the device by takicg advantage of an energy difference betvi'-een the fayes-s. 
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As shown by Table 1, Inveiitive Device 104 is superior in extemai quantum efficiency 
and has a less coxnplicated manufecturing operation as compared to the comparative devices. 
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Coaciiision 

The present mvention is superior and exiiibits liiiexpeeted mid advantageoxtS properties 
ovtT Seo. 

I hereby deciare that all statements made herein of my own imowledge are trae and tlist 
all statements made on infoniialioii aud belief are beliewd to he true: and further that tliese 
:^tateinents were made wilh the knowledge that willful false statsmejits axid ike like so made are 
piinishabie by fine or imprisonment or both, under Section .1001 of Title 18 of the United States 
Code md thai such willful false statements may jeopardize the validity of the ^plication or any 
patexU issued thereon. 

iMkL4lJ^il._JiL^ 

Sigr^ature 

Toshih5ro.iSE 

Typed or Printed Name 

Date 

Enclosiire: Chemicai structures of materiais employed 
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